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Abstract

Bubble size is one of the most important parameters affecting DAF (Dissolved-Air-Flotation) process. It is
generally known that small bubbles are preferred. However, the fact seems to be based on the particle
removal efficiency at contact zone only, without considering separation zone. Besides, the effect of bubble
size on the overall DAF process has not been fully investigated yet. Therefore, the effect of bubble size on
collision efficiency, collision chances, and surface loading rate is calculated using theoretical models, and

the results are discussed in this paper.
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Fig. 1. General schematic of DAF process.
Table 1. Research items at contact zone and separation zone
Contact zone Separation zone
- ! - @ Surface loading rate
Caollision efficien Collision ch
@ Colision efficiency @ Collision chance (Bubble rising velocity)

A Interception
B: Sedimentation
C: Diffusion
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| 7]14] K = Boltzmann’s constant
T° = absolute temperature

d, = particle diameter

d, = bubble diameter

P, = particle density

p,, = water density

4 = water viscosity

g = gravitational constant of acceleration

Nr=Np+ M+
SERES Al dolM e A9 A3} Zo] SCC
Bd g o] &3l on, 7} 27 Table 29} #t
Table 2. Parameters and values used in the SCC model
Model parameter Values
Bubble size 10-150pm
Particle size 1,10, 40, 70um
Water temperature 20°C
Particle density 1.01g/cm®
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o] 7}A d, = bubble diameter

p, = particle density

p,, = water density

4 = water viscosity

g = gravitational constant of acceleration
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Fig. 2. Collision efficiency depending on bubble and particle
size.
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Fig. 3. Number of bubbles depending on bubble size.
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Fig. 5. Total collision efficiency (TCE) based on single collision
efficiency (SCE) coupled with collision chances (CC).
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Fig. 6. Single bubble rising velocity dependi ng on bubble size.
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